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(54) Apparatus for use in the treatment of spinal disorders. 



(57) An implant (10) for use in fixing one segment of a spinal column to another segment thereof by means 
of at least one rod member, comprises a screw member (11) for insertion in the pedicle of a segment of a 
spinal column and having an enlarged diameter head (13) with an open ended transverse slot (16) to 
receive a fixing rod member (20), and damp means having a screw threaded connection with the head 
(13) of the screw member (11) and having a clamping portion fitting around the outside of the head (13) 
of the screw member (11) for engaging a fixing rod member (20) inserted in the transverse slot (16) of 
the screw member (11) and clamping it therein. The damp means comprises a collar (14) around a 
reduced diameter portion (19) of the head (13) and a damping screw (15) having a threaded shank (18) 
inserted in a threaded counterbore (17) in the head (13) and having a flanged head (22) for engagement 
with the collar (14). The axial length of the shank (18) is less than the axial length of the collar (14) 
whereby a rod member (20) can be clamped by the collar (14) without being engaged by the shank (18). 
Ancillary instruments for use with the implant system include a centre punch (40) for locating a hole to 
be drilled in a pedicle for insertion of a screw member (11), and a screw driver (50) for holding and 
inserting a screw member (11) into a drilled hole in a pedide. 
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The present invention relates to apparatus for use 
in the treatment of spinal disorders. 

In certain methods of treatment of spinal disor- 
ders it is desirable to substantially immobilise selec- 
ted segments of the spinal column against movement 
relative to one another. For example, one implant sys- 
tem has involved the use of screws, nuts and plates, 
the screws being inserted in pedicles of selected seg- 
ments of a spinal column and the plates attached to 
the screws by means of nuts. Such a system has a 
number of disadvantages amongst which are difficul- 
ties experienced in bending the plate or plates to the 
required curvature to fit. In another system plates are 
placed in position first and are then secured by screws 
and there is considerable risk of breakage of the 
screws as a result of movement In yet another system 
screw threaded rods are used instead of plates or 
smooth rods and are fixed to slotted pedicle screws by 
nuts with one nut at each side of each screw, but con- 
siderable difficulty is experienced in fixing the rods in 
the pedicle screws by the nuts as a consequence of 
the contour of the lumbar spine. In another implant 
system, slot headed screws have been used in coop- 
eration with rods clamped in the slots of the screws by 
securing screws; the clamping of the rods has not 
always been satisfactory and the process of screwing 
the securing screws into the heads of the slot headed 
screws has created a substantial risk of splitting the 
slotted heads of the screws and also has made it ext- 
remely difficulty to maintain a desired degree of tight- 
ness of clamping since the act of tightening one 
securing screw creates the risk of loosening of an 
adjacent securing screw. 

An object of the present invention is to provide an 
implant system for internal fixation which is relatively 
simple to use, is relatively easy to manufacture, and 
which is not bulky. 

According to the present invention, an implant 
system for use in fixing one segment of a spinal col- 
umn relatively to another segment thereof by means 
of at least one fixing rod member comprises a screw 
member for insertion in a pedicle of a segment of a 
spinal column and having an enlarged diameter head 
with an open-ended transverse slot to receive a fixing 
rod member, and clamping means having a screw- 
threaded connection with the head of the screw mem- 
ber and having a clamping portion fitting around the 
outside of the head of the screw member for engaging 
a fixing rod member inserted in the transverse slot in 
the head of the screw member and clamping it therein. 

Preferably the screw-threaded connection be- 
tween the head of the screw member and the clamp- 
ing means comprises an internally screw-threaded 
counterbore in the head of the screw member and an 
externally screw-threaded shank in the clamp means. 

Whilst the clamping portion can comprise a skirt 
concentric with the shank of a clamping means, it is 
preferred that the clamp means comprises a collar 



which can be slipped over the outside of the head of 
the screw member to engage a fixing rod member 
inserted in the transverse slot in the head of the screw 
member and serve as said clamping portion, and a 

5 clamping screw having a screw-threaded shank for 
insertion into the screw-threaded bore in the head of 
the screw member and a flanged head for engage- 
ment with the collar. 

Preferably the axial length of the shank of the 

10 clamping screw is less than the axial length of the col- 
lar whereby a rod member can be clamped in the 
transverse slot by the collar without being engaged by 
the end of the shank of the clamping screw. 

Preferably, the head of the screw member has a 

15 reduced diameter portion adjoining the open end of 
the transverse slot and counterbore over which the 
collar is slipped. When the head of the screw member, 
the collar and the flanged head of the clamping screw 
have substantially the same external diameter, a gen- 

20 erally smooth external surface can be provided, which 
can be enhanced by providing a hexagonal socket in 
the flanged head of the clamping screw for engage- 
ment with a hexagonal ended driver or key. The 
hexagonal socket can be screw threaded and receive 

25 a further locking screw to engage the rod member and 
provide additional clamping. 

Whilst in a preferred embodiment an implant sys- 
tem comprises a screw member for insertion in the 
pedicle of a segment of a spinal column, a collar to be 

30 slipped over the outside of the head of the screw 
member and a separate clamping screw for insertion 
in the head of the screw member, it is possible for the 
collar arid clamping screw to be combined in the form 
of a skirted screw-in cap; moreover it is also possible 

35 for the collar and clamping screw to be combined in 
the form of a skirted screw-on cap. 

When using an implant system embodying the 
present invention for fixing one or more segments of 
a spinal column relatively to one another, a hole is dril- 

40 led first into a pedicle of a selected segment of the spi- 
nal column and the screw member is screwed therein. 
A similar procedure is followed in other segments and 
when all the desired screw members have been inser- 
ted, those at each side of the spinal column are alig- 

45 ned with one another so far as the transverse slots are 
concerned and a rod member, shaped as desired if 
necessary, is inserted in the transverse slots of the 
inserted screw members at one side of the spine. A 
collar is slipped over the reduced diameter portion of 

so the head of each inserted screw member, and then 
clamping screws are inserted into the threaded coun- 
terbores and tightened to cause the collars to apply 
the necessary clamping pressure to clamp the rod 
member in the slots. 

55 In order that an implant system embodying the 

present invention can be used to best advantage, 
ancillary instruments are desirable for use therewith. 
Such instruments comprise for example a centre 
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punch for locating a hole to be drilled in a pedicle of 
a segment of a spinal column, and a locking screw 
driver for screwing an implant into a drilled hole in a 
segment. A further aspect of the present invention lies 
in such ancillary instruments as herein described and 
useful for utilising an implant system embodying the 
present invention to best advantage. 

The invention will be further described by way of 
example with reference to the accompanying draw- 
ings, in which:- 

Fig. 1 is a side biew of an implant or insert of an 
implant system according to a preferred embodi- 
ment of the present invention; 
Fig. 2 is an end view of the implant of Fig. 1 ; 
Fig. 3 is an exploded view of the parts of the 
implant of Fig. 1; 

Fig. 4 is a diagrammatic illustration of a rod mem- 
ber clamped in an implant of Fig. 1; 
Fig. 5 is a sectional view to an enlarged scale of 
a rod member clamped in an implant; 
Fig. 6 is a diagrammatic rear elevation of part of 
a spinal column in which selected segments of 
the spinal column have been fixed relatively to 
one another by implants and rod members; 
Fig. 7 is a side illustration of Fig. 6; 
Fig. 8 is a longitudinal section of a centre punch 
suitable for use with an implant system embody- 
ing the present invention; 
Fig. 9 is an end view of a locking screw driver suit- 
able for use for inserting an implant embodying 
the present invention into a hole drilled in a pedi- 
cle of a segment of a spinal column; 
Fig. 10 is a longitudinal section of the screwdriver 
of Fig. 9 showing diagrammatically an implant 
secured therein; 

Fig. 1 1 is an exploded view corresponding to Fig. 
3 of the parts of the implant system according to 
a further embodiment of the invention; and 
Fig. 12 is a sectional view to an enlarged scale of 
a rod member clamped in an implant system of 
Fig. 11. 

Referring initially to Figs. 1 and 2, an implant or 
insert 10 for screwing into a pedicle of a segment of 
a spinal column comprises a screw member 1 1 having 
a screw-threaded shank 12 and a larger diameter 
head 13, a collar 14 slipped onto the outside of the 
head, and a clamping screw 15. A transversely 
extending slot 16 is formed in the head 13 and a 
hexagonal socket 21 is formed in the clamping screw 
15. 

The screw member 11, collar 14 and clamping 
screw 15 are shown in greater detail diagrammatically 
in Fig. 3. The slot 16 in the head 13 of the screw mem- 
ber is open ended and has a radiused bottom and the 
width of the slot and the radius bottom of the slot are 
selected according to the diameter of a rod member 
to be received therein. The open end of the slot 16 is 
counterbored and screw-threaded as at 17 to receive 



a correspondingly screw-threaded shank 18 of the 
clamping screw 15. Adjoining the open end of the slot 
16 the head 13 of the screw member has a reduced 
diameter portion 19 onto which the collar 14 can be 

5 slipped. In use, the clamping screw 15 and the collar 
14 are removed from the head of a screw member 1 1 
which is then screwed into a pedicle of a segment of 
a spinal column as will be hereinafter described; sub- 
sequently a rod member such as 20 is laid in the slot 

w as illustrated in Fig. 4, the collar 14 is slipped over the 
outside of the head of the screw member, and the 
clamping screw 15 is screwed into the head to cause 
its flanged head 22 to apply clamping pressure to the 
rod member 20 through the collar 14. 

15 It is preferable for the clamping pressure to be 

applied to the rod member 20 by the collar 14 and not 
by the shank 18 of the clamping screw 15. This can 
readily be achieved as illustrated in Fig. 5 by making 
the axial length of the shank 18 of the clamping screw 

20 1 5 less than the axial length of the collar 14. 

It is very desirable that the external surface of the 
screw member, the collar and clamping screw should 
be smooth and free of roughness, and it is advan- 
tageous if the head 13, the collar 14 and the flanged 

25 head of the clamping screw have substantially the 
same diameter. Likewise it is desirable that wherever 
possible corners should be rounded and that sharp 
edges should be avoided. 

It is believed that the advantages of an implant 

30 system embodying the present invention can best be 
understood by description of one manner in which 
such an implant system can be used in the treatment 
of spinal disorders since a number of ancillary instru- 
ments enable the implants to be used more benefh 

35 cially. 

Referring now to Figs. 6 and 7 let it be supposed 
that it is desired to fix segments 30 and 31 of a spinal 
column relatively to one another and relatively to sac- 
rum 32 by means of six implants or inserts 34 and two 

40 rod members 35, 36. First the collars and clamping 
screws are removed from the heads of the screw 
members. Suitable diameter holes are drilled into the 
pedicles such as 37 of each of the segments. Since it 
is important that these holes should be drilled in the 

45 appropriate places, it is convenient to employ a centre 
punch such as that illustrated diagrammatically in Fig. 
8 to locate the centre of each hole to be drilled. Ref- 
erring now to Fig. 8, a suitable centre punch 40 com- 
prises a pointed punch member 41 secured to an 

50 abutment 42 attached to one end of a tubular handle 
43 having at its other end a closure member 44. Sur- 
rounding the punch 41 within the tubular handle 43 is 
a spring member 45 acting between the abutment 
member 42 and an annular member 46 within the 

55 tubular handle 43 and from which extends a tube 
member 47 surrounding the punch 41 . The outer end 
of the tube member 47 is shaped as at 48 to enable 
it to be located in a desired position for example 
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straddling a ridge at the rear of a pedicle of a segment 
of a spinal column. In use, the tubular member is 
appropriately located against a segment of a spinal 
column, and pressure is exerted on the anvil 42 to 
bring the centre punch member 41 into contact with 
the spinal column, whereupon one or more blows are 
applied to the anvil 42 to create in the segment of the 
spinal column a punch hole for location of a drill. The 
centre punch 40 can be dismantled for cleaning and 
sterilisation by unscrewing the anvil 42 from the tubu- 
lar handle 43. 

After the necessary holes have been drilled in the 
pedicles of the segments of the spinal column, it is 
necessary to screw into place each of the screw mem- 
bers. For this purpose it is desirable for each screw 
member to be held securely on a screw driver, and 
one form of locking screw driver 50 for use with these 
screw members is illustrated in Figs. 9 and 10, to 
which reference will now be made. Screw driver 50 
comprises a handle 51 surrounding a tubular member 
52 which projects from one end of the handle and has 
at its open end a transversely extending dowel pin 53 
of a diameter compatible with the width of a slot 16 in 
the head of a screw member. In order that a screw 
member can be securely held in the screw driver 50 
a rod 54 extends inside the tube 52 and has at its end 
a screw-threaded portion 55 to be received in the 
screw-threaded counterbore 17 upon relative rotation 
of an external knob 56 attached to the other end of the 
rod 54. By means of a screw driver 50 a screw mem- 
ber can be adequately held and thereby accurately 
located so as to be screwed into the pre-formed hole 
in the pedicle of a segment; once the screw member 
has been screwed in sufficiently far the screw driver 
50 can be released by unscrewing the threaded end 
of the rod 54 out of the screw-threaded counterbore 
1 7 by rotating the knob 56 relatively to the handle 51 . 
The rod 54 can be withdrawn from inside the tube 52 
for the purpose of cleaning and sterilisation. 

Whilst the locking screw driver illustrated in Figs. 
9 and 10 is particularly suitable for the commence- 
ment and the major part of the process of screwing the 
shank of a screw member into a prepared hole in the 
pedicle of a segment, a screw driver having a gener- 
ally T-shaped head can be inserted into the slot in the 
head of a screw member for the final part of the screw- 
ing operation and for orientating the head of each of 
the screwed in screw members into alignment with the 
other inserted screw members. 

The hexagonal socket 21 is preferably in the form 
of a throughbore opening in the head 22 of the clamp- 
ing screw 15 and enables the clamping screw to be 
placed on and retained on a hexagonal cross section 
end of a driver to facilitate its insertion in the screw- 
threaded counterbore 17 and the application of a tor- 
que thereto. 

The clamping pressure applied to the rod member 
20 by the collar 14 as a result of the action of screwing 



the clamping screw 15 into the counterbore 17 can 
provide sufficient fixation for most uses, and the 
clamping action can be improved if the collar 14 is dis- 
torted a little under the clamping pressure since the 
5 area of contact between the rod member 20 and the 
collar 14 can thereby be increased. If further clamping 
is required a locking screw can be provided in the 
clamping screw 14 and screwed in to engage the rod 
member 20. 

10 Such a further locking screw is provided in an 
implant system according to a further embodiment 
illustrated in Figs. 11 and 12 to which reference will 
now be made. The screw member 1 1 and collar 14 are 
the same as in the embodiment of Figs. 1 to 5, but the 

15 hexagonal socket 21 in the clamping screw 15 
additionally screw threaded as at 23 to receive further 
locking screw 24 in the form of a grub screw with a 
hexagonal socket 24. After the clamping screw 1 5 has 
been screwed into the counterbore 17 to apply clamp- 

20 ing pressure to the rod member 20 through the collar 
14, the locking screw 24 can be screwed into the 
clamping screw 15 to engage the rod member 20 as 
illustrated in Fig. 12 and provide secondary clamping 
action. Preferably the axial length of the locking screw 

25 24 is not greater than the axial length of the clamping 
screw 15 so that when screwed in to engage the rod 
member 20, it does not project above the head of the 
clamping screw 15. 

Whilst the diameter and lengths of rod members 

30 required are largely determined by the condition of the 
patient, it is believed that most needs can be met with 
two sizes of rod member, for example 3/16 inch 
(4.8mm) and 1/4 inch in diameter (6.4mm), and with 
lengths of for example from 4cm to 14 cm. Again 

35 whilst the diameters and lengths of the screw mem- 
bers are largely determined by patient conditions, it is 
believed that two root diameters of 5mm for cortical 
bones and 6mm for cancellous bone are compatible 
with rods 3/16 inch (4.8mm) in diameter, and with root 

40 diameters of 6mm for cortical bones and 7mm for can- 
cellous bones are compatible with rods 1/4 inch 
(6.4mm) in diameter. Shank lengths between 30mm 
and 50mm should meet most requirements. With 
regard to the screw-thread of the shank of a screw 

45 member, a V-shaped single start screw-thread with an 
angle of 60°, flattened crest, a depth in the region of 
0.65 to 0.9mm, and a pitch of 3mm is suitable for most 
purposes. Head diameters of 13.7mm and 12.1mm, 
and head heights of 12.6mm and 11mm are suitable 

50 for screw members for use with 1/4 inch (6.4mm) and 
3/16 inch (4.1mm) diameter rod members respect- 
ively. The shank end is preferably conical with an 
included angle of 40° and rounded. All the screw 
members, collars and clamping screws, are prefer- 

55 able made of stainless steel as indeed are the rod 
members. 

An implant system embodying the present inven- 
tion can provide segmental fixation for the control and 
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stabilisation of segments of a spinal column and can 
be applied to a variety of clinical and pathological con- 
ditions affecting the lower thoracic and lumbar spine. 
The implant system can provide rigid fixation with a 
low failure rate and can promote graft consolidation 
for various types of spinal fusions. An advantage of 
the implant system is that it can permit early mobilis- 
ation without prolonged bedrest and bracing, and can 
thereby ease post-operative nursing care and pro- 
mote decreased hospital stay. 

A further useful feature is the provision of the 
hexagonal socket in the head of the clamping screw. 
Such socket can usefully cooperate with a hexagonal 
end of a screw driver upon which the clamping screw 
can be frictionally retained to enable it to be inserted 
readily into the threaded counterbore in the head of 
the screw member. 

A particular characteristic of an implant system 
embodying the present invention lies in the fact that 
the compressive force is applied to the fixing rod by 
the collar under the influence of pressure applied 
thereto by the flanged compression screw and that the 
shank of the compression screw does not engage the 
rod member. It is believed that it is this characteristic 
which promotes stability of fixation. The presence of 
the collar around the outside of the head of the inser- 
ted screw member substantially reduces the risk of 
the head collapsing or becoming fractured as a result 
of pressure applied to the sides of the slot by the 
action of screwing in the clamping screw. 



Claims 

1. An implant system (10) for use in fixing one seg- 
ment of a spinal column relatively to another seg- 
ment thereof by means of at least one fixing rod 
member in the treatment of spinal disorders, com- 
prising a screw member (11) for insertion in the 
pedicle of a segment of a spinal column and hav- 
ing an enlarged diameter head (13) with an open 
ended transverse slot (16) to receive a fixing rod 
member (20), and clamp means having a screw 
threaded connection with the head (13) of the 
screw member (11) and having a clamping por- 
tion fitting around the outside of the head (13) of 
the screw member (11) for engaging a fixing rod 
member (20) inserted in the transverse slot (16) 
in the head of the screw member (11) and clamp- 
ing it therein. 

2. An implant system as claimed in claim 1 , in which 
the screw threaded connection between the head 
(13) of the screw member (11) and the clamp 
means comprises an internally screw threaded 
counter bore (17) in the head (13) of the screw 
member (11) and an externally screw threaded 
shank (18) in the clamp means. 



3. An implant system as claimed in claim 2, in which 
the clamping portion comprises a skirt concentric 
with the shank (18) of a clamping screw. 

5 4. An implant system as claimed in claim 2, in which 
the clamp means comprises a collar (14) which 
can be slipped over the outside of the head (13) 
of the screw member (1 1 ) to engage a fixing rod 
member (20) inserted in the transverse slot (16) 

10 in the head of the screw member (1 1) and serve 

as the clamping portion, and a clamping screw 
(15) having a screwthreaded shank (18) for inser- 
tion into the screw threaded counterbore (17) in 
the head of the screw member (1 1 ) and a flanged 

15 head (22) for engagement with the collar. 

5. An implant system as claimed in claim 4, in which 
the axial length of the shank (18) of the clamping 
screw (1 5) is less than the axial length of the col- 
20 lar (14) whereby a fixing rod member (20) can be 

clamped in the transverse slot (16) by the collar 
(14) without being engaged by the end of the 
shank (18) of the clamping screw (15). 

25 6. An implant system as claimed in claim 4 or 5, in 
which the head of the screw member (11) has a 
reduced diameter portion (19) adjoining the open 
end of the transverse slot (16) and counterbore 
(17) over which the collar is slipped. 

30 

7. An implant system as claimed in claim 6, in which 
the head of the screw member (11), the collar 
(14), and the flanged head (22) of the clamping 
screw (15) have substantially the same external 

35 diameter. 

8. An implant system as claimed in claim 4, 5, 6 or 
7, in which the flanged head (22) of the clamping 
screw (15) has a hexagonal socket (21) for 

40 engagement with a hexagonal ended driver or 
key. 

9. An implant system as claimed in claim 8, charac- 
terised in that the hexagonal socket (21) is screw 

45 threaded to receive therein a locking screw (24) 

adapted to engage said rod member (20) to pro- 
vide further clamping action thereon. 

10. An implant system as claimed in claim 1 , in which 
50 the screw threaded connection between the head 

(13) of the screw member (11) and the clamp 
means comprises an external screw thread on 
said head (13) and an internal screw thread on a 
skirt serving as said clamping portion of the clamp 
55 means. 

11. An implant system as claimed in any preceding 
claim in combination with one or more ancillary 
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instalments adapted to promote the location of a 
hole to be drilled in a pedicle of a segment of a spi- 
nal column for insertion of a screw member, and 
a screw driver for securely holding a screw mem- 
ber and promoting the operation of screwing it 5 
into a hole so drilled. 

12. An ancillary instrument adapted for use with an 
implant system as claimed in any of claims 1 to 

10, in the form of a centre punch (40) for locating 1 o 
a hole to be drilled in a pedicle of a segment of a 
spinal column for insertion of a screw member 
(11). 

13. An ancillary instalment as claimed in claim 12, in 15 
which the centre punch (40) comprises a punch 
member (41) extending through a tubular handle 

(43) and attached to an anvil end (42) thereof, a 
tube member (47) telescopically mounted in the 
tubular handle (43) and surrounding the punch 20 
member (41), and a spring member (45) acting 
between the anvil end (42) of the tubular handle 
(43) and the tube member (47), the outer open 
end of the tube member being shaped (48) to 
enable it to be located in a desired position on a 25 
pedicle of a segment of a spinal column prior to 
the application of pressure to the anvil end (42) of 
the tubular handle (43) to bring the punch mem- 
ber (41) into engagement with the pedicle. 

30 

14. An ancillary instalment adapted for use with an 
implant system as claimed in any of claims 1 to 
10, in the form of a screw driver (50) comprising 
a tubular handle (51,52) having at one open end 

a transversely extending pin (53) adapted to be 35 
received in a slot (16) in the head (13) of a screw 
member (11) inserted in said open end, and a rod 
(54) extending inside the tubular handle (51,52) 
and having in the region of said open end a screw 
threaded portion (53) adapted to make screw 40 
threaded connection with the head (1 3) of a screw 
member (11) inserted in said open end and in the 
region of the opposite end of the tubular handle 
(51,52) means for restraining axial movement of 
the rod (54) towards said open end of the tubular 45 
handle (51 ,52) and rotating the rod (54) relative to 
the tubular handle (51 ,52) whereby a screw mem- 
ber (1 1 ) inserted in said open end can be securely 
held therein for insertion into and screwing into a 
hole drilled in a pedicle of a segment of a spinal so 
column. 

15. An ancillary instrument as claimed in claim 14, in 
which said restraining and rotating means is a 
knob (56) affixed to the rod (54) which can abut 55 
said opposite end of the tubular handle (51,52). 
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© Apparatus for use in the treatment of spinal disorders. 

© An implant (10) for use in fixing one segment of a spinal column to another segment thereof by means 
of at least one rod member, comprises a screw member (11) for insertion in the pedicle of a segment of a 
spinal column and having an enlarged diameter head (13) with an open ended transverse slot (16) to 
receive a fixing rod member (20), and clamp means having a screw threaded connection with the head 
(13) of the screw member (11) and having a clamping portion fitting around the outside of the head (13) 
of the screw member (11) for engaging a fixing rod member (20) inserted in the transverse slot (16) of 
the screw member (11) and clamping it therein. The clamp means comprises a collar (14) around a 
reduced diameter portion (19) of the head (13) and a clamping screw (15) having a threaded shank (18) 
inserted in a threaded counterbore (17) in the head (13) and having a flanged head (22) for engagement 
with the collar (14). The axial length of the shank (18) is less than the axial length of the collar (14) 
whereby a rod member (20) can be clamped by the collar (14) without being engaged by the shank (18). 
Ancillary instruments for use with the implant system include a centre punch (40) for locating a hole to 
be drilled in a pedicle for insertion of a screw member (11), and a screw driver (50) for holding and 
inserting a screw member (11) into a drilled hole in a pedicle. 
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Description 

The present invention relates to apparatus for use 
in the treatment of spinal disorders. 

In certain methods of treatment of spinal disorders 5 
it is desirable to substantially immobilise selected seg- 
ments of the spinal column against movement relative 
to one another. For example, one implant system has 
involved the use of screws, nuts and plates, the screws 
being inserted in pedicles of selected segments of a spi- 
nal column and the plates attached to the screws by 
means of nuts. Such a system has a number of disad- 
vantages amongst which are difficulties experienced in 
bending the plate or plates to the required curvature to 
fit. In another system plates are placed in position first 
and are then secured by screws and there is considera- 
ble risk of breakage of the screws as a result of move- 
ment. In yet another system screw threaded rods are 
used instead of plates or smooth rods and are fixed to 
slotted pedicle screws by nuts with one nut at each side 
of each screw, but considerable difficulty is experienced 
in fixing the rods in the pedicle screws by the nuts as a 
consequence of the contour of the lumbar spine. In 
another implant system, slot headed screws have been 
used in cooperation with rods clamped in the slots of the 
screws by securing screws; the clamping of the rods 
has not always been satisfactory and the process of 
screwing the securing screws into the heads of the slot 
headed screws has created a substantial risk of splitting 
the slotted heads of the screws and also has made it 
extremely difficulty to maintain a desired degree of tight- 
ness of clamping since the act of tightening one secur- 
ing screw creates the risk of loosening of an adjacent 
securing screw. 

In Fr-A-2624720 an implant system is disclosed for 
use in fixing one segment of a spinal column relatively 
to another segment thereof by means of at least one fix- 
ing rod. The system includes screw members for inser- 
tion in the pedicles of the segments, each screw 
member having an enlarged head with an open trans- 
verse slot to receive a fixing rod. A clamp member is 
screw threadedly connected with the head of the screw 
member and a damp portion of the clamp member fits 
around the outside of the head of the screw member 
and engages a fixing rod inserted in the said slot. As the 
clamp member is tightened down on the fixing rod, the 
clamp portion slides over the surface of the fixing rod 
and presses the fixing rod against the base of said slot. 

An object of the present invention is to provide an 
implant system for internal fixation which is relatively 
simple to use. is relatively easy to manufacture, which is 
not bulky, and which provides for an improved attach- 
ment to the spinal column. 

According to the present invention, there is pro- 
vided an implant system for use in fixing one segment of 
a spinal column relatively to another segment thereof by 
means of at least one fixing rod member in the treat- 
ment of spinal disorders, comprising a screw member 
for insertion in the pedicle of a segment of a spinal col- 



umn and having an enlarged diameter head with an 
open ended transverse slot to receive a fixing rod mem- 
ber, and clamp means having a screw threaded connec- 
tion with the head of the screw member and a clamping 
portion fitting around the outside of the head of the 
screw member for engaging a fixing rod member 
inserted in the transverse slot in the head of the screw 
member and clamping it therein, characterised in that 
the clamp means comprises a collar which can be 
slipped over the outside of the head of the screw mem- 
ber to engage the fixing rod member inserted in the 
transverse slot in the head of the screw member and 
serve as the clamping portion, and a clamping screw 
having a screw threaded shank for insertion into a screw 
threaded counterbore in the head of the screw member 
and a flanged head for engagement with the collar, the 
axial length of the shank of the clamping screw being 
less than the axial length of the collar whereby the fixing 
rod member can be clamped in the transverse slot by 
the collar without being engaged by the end of the 
shank of the clamping screw. 

Preferably the screw-threaded connection between 
the head of the screw member and the clamping means 
comprises an internally screw-threaded counterbore in 
the head of the screw member and an externally screw- 
threaded shank in the clamp means. 

Preferably, the head of the screw member has a 
reduced diameter portion adjoining the open end of the 
transverse slot and counterbore over which the collar is 
slipped. When the head of the screw member, the collar 
and the flanged head of the clamping screw have sub- 
stantially the same external diameter, a generally 
smooth external surface can be provided, which can be 
enhanced by providing a hexagonal socket in the 
flanged head of the clamping screw for engagement 
with a hexagonal ended driver or key. The hexagonal 
socket can be screw threaded and receive a further 
locking screw to engage the rod member and provide 
additional clamping. 

Whilst in a preferred embodiment an implant sys- 
tem comprises a screw member for insertion in the pedi- 
cle of a segment of a spinal column, a collar to be 
slipped over the outside of the head of the screw mem- 
ber and a separate clamping screw for insertion in the 
head of the screw member, it is possible for the collar 
and clamping screw to be combined in the form of a 
skirted screw-in cap; moreover it is also possible for the 
collar and clamping screw to be combined in the form of 
a skirted screw-on cap. 

When using an implant system embodying the 
present invention for fixing one or more segments of a 
spinal column relatively to one another, a hole is drilled 
first into a pedicle of a selected segment of the spinal 
column and the screw member is screwed therein. A 
similar procedure is followed in other segments and 
when all the desired screw members have been 
inserted, those at each side of the spinal column are 
aligned with one another so far as the transverse slots 
are concerned and a rod member, shaped as desired if 
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necessary, is inserted in the transverse slots of the 
inserted screw members at one side of the spine. A col- 
tar is slipped over the reduced diameter portion of the 
head of each inserted screw member, and then clamp- 
ing screws are inserted into the threaded counterbores 5 
and tightened to cause the collars to apply the neces- 
sary clamping pressure to clamp the rod member in the 
slots. 

In order that an implant system embodying the 
present invention can be used to best advantage, ancil- 
lary instruments are desirable for use therewith. Such 
instruments comprise for example a centre punch for 
locating a hole to be drilled in a pedicle of a segment of 
a spinal column, and a locking screw driver for screwing 
an implant into a drilled hole in a segment. A further 
aspect of the present invention lies in such ancillary 
instruments as herein described and useful for utilising 
an implant system embodying the present invention to 
best advantage. 

The invention will be further described by way of 
example with reference to the accompanying drawings, 
in which:- 

Fig. 1 is a side biew of an implant or insert of an 
implant system according to a preferred embodi- 
ment of the present invention; 
Fig. 2 is an end view of the implant of Fig. 1 ; 
Fig. 3 is an exploded view of the parts of the implant 
of Fig. 1; 

Fig. 4 is a diagrammatic illustration of a rod member 
clamped in an implant of Fig. 1 ; 
Fig. 5 is a sectional view to an enlarged scale of a 
rod member clamped in an implant; 
Fig. 6 is a diagrammatic rear elevation of part of a 
spinal column in which selected segments of the 
spinal column have been fixed relatively to one 
another by implants and rod members; 
Fig. 7 is a side illustration of Fig. 6; 
Fig. 8 is a longitudinal section of a centre punch 
suitable for use with an implant system embodying 
the present invention; 

Fig. 9 is an end view of a locking screw driver suita- 
ble for use for inserting an implant embodying the 
present invention into a hole drilled in a pedicle of a 
segment of a spinal column; 
Fig. 10 is a longitudinal section of the screw driver 
of Fig. 9 showing diagrammatically an implant 
secured therein; 

Fig. 1 1 is an exploded view corresponding to Fig. 3 
of the parts of the implant system according to a 
further embodiment of the invention; and 
Fig. 12 is a sectional view to an enlarged scale of a 
rod member clamped in an implant system of Fig. 
11. 

Referring initially to Figs. 1 and 2, an implant or 
insert 10 for screwing into a pedicle of a segment of a 
spinal column comprises a screw member 1 1 having a 
screw-threaded shank 12 and a larger diameter head 



1 3, a collar 1 4 slipped onto the outside of the head, and 
a clamping screw 15. A transversely extending slot 16 is 
formed in the head 13 and a hexagonal socket 21 is 
formed in the clamping screw 15. 

The screw member 11, collar 14 and clamping 
screw 1 5 are shown in greater detail diagrammatically in 
Fig. 3. The slot 16 in the head 13 of the screw member 
is open ended and has a radiused bottom and the width 
of the slot and the radius bottom of the slot are selected 
according to the diameter of a rod member to be 
received therein. The open end of the slot 16 is counter- 
bored and screw-threaded as at 17 to receive a corre- 
spondingly screw-threaded shank 18 of the clamping 
screw 1 5. Adjoining the open end of the slot 1 6 the head 
1 3 of the screw member has a reduced diameter portion 
19 onto which the collar 14 can be slipped, tn use, the 
damping screw 15 and the collar 14 are removed from 
the head of a screw member 1 1 which is then screwed 
into a pedicle of a segment of a spinal column as will be 
hereinafter described; subsequently a rod member 
such as 20 is laid in the slot as illustrated in Fig. 4, the 
collar 14 is slipped over the outside of the head of the 
screw member, and the clamping screw 15 is screwed 
into the head to cause its flanged head 22 to apply 
clamping pressure to the rod member 20 through the 
collar 14. 

It is preferable for the clamping pressure to be 
applied to the rod member 20 by the collar 1 4 and not by 
the shank 18 of the clamping screw 15. This can readily 
be achieved as illustrated in Fig. 5 by making the axial 
length of the shank 18 of the clamping screw 15 less 
than the axial length of the collar 1 4. 

It is very desirable that the external surface of the 
screw member, the collar and clamping screw should be 
smooth and free of roughness, and it is advantageous if 
the head 13, the collar 14 and the flanged head of the 
clamping screw have substantially the same diameter. 
Likewise it is desirable that wherever possible corners 
should be rounded and that sharp edges should be 
avoided. 

It is believed that the advantages of an implant sys- 
tem embodying the present invention can best be 
understood by description of one manner in which such 
an implant system can be used in the treatment of spi- 
nal disorders since a number of ancillary instruments 
enable the implants to be used more beneficially. 

Referring now to Figs. 6 and 7 let it be supposed 
that it is desired to fix segments 30 and 31 of a spinal 
column relatively to one another and relatively to sac- 
rum 32 by means of six implants or inserts 34 and two 
rod members 35, 36. First the collars and clamping 
screws are removed from the heads of the screw mem- 
bers. Suitable diameter holes are drilled into the pedi- 
cles such as 37 of each of the segments. Since it is 
important that these holes should be drilled in the 
appropriate places, it is convenient to employ a centre 
punch such as that illustrated diagrammatically in Fig. 8 
to locate the centre of each hole to be drilled. Referring 
now to Fig. 8, a suitable centre punch 40 comprises a 
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pointed punch member 41 secured to an abutment 42 
attached to one end of a tubular handle 43 having at its 
other end a closure member 44. Surrounding the punch 
41 within the tubular handle 43 is a spring member 45 
acting between the abutment member 42 and an annu- 5 
lar member 46 within the tubular handle 43 and from 
which extends a tube member 47 surrounding the 
punch 41. The outer end of the tube member 47 is 
shaped as at 48 to enable it to be located in a desired 
position for example straddling a ridge at the rear of a 
pedicle of a segment of a spinal column. In use, the 
tubular member is appropriately located against a seg- 
ment of a spinal column, and pressure is exerted on the 
anvil 42 to bring the centre punch member 41 into con- 
tact with the spinal column, whereupon one or more 
blows are applied to the anvil 42 to create in the seg- 
ment of the spinal column a punch hole for location of a 
drill. The centre punch 40 can be dismantled for clean- 
ing and sterilisation by unscrewing the anvil 42 from the 
tubular handle 43. 

After the necessary holes have been drilled in the 
pedicles of the segments of the spinal column, it is nec- 
essary to screw into place each of the screw members. 
For this purpose it is desirable for each screw member 
to be held securely on a screw driver, and one form of 
locking screw driver 50 for use with these screw mem- 
bers is illustrated in Figs. 9 and 10, to which reference 
will now be made. Screw driver 50 comprises a handle 
51 surrounding a tubular member 52 which projects 
from one end of the handle and has at its open end a 
transversely extending dowel pin 53 of a diameter com- 
patible with the width of a slot 16 in the head of a screw 
member. In order that a screw member can be securely 
held in the screw driver 50 a rod 54 extends inside the 
tube 52 and has at its end a screw-threaded portion 55 
to be received in the screw-threaded counterbore 17 
upon relative rotation of an external knob 56 attached to 
the other end of the rod 54. By means of a screw driver 
50 a screw member can be adequately held and 
thereby accurately located so as to be screwed into the 
pre-formed hole in the pedicle of a segment; once the 
screw member has been screwed in sufficiently far the 
screw driver 50 can be released by unscrewing the 
threaded end of the rod 54 out of the screw-threaded 
counterbore 1 7 by rotating the knob 56 relatively to the 
handle 51 . The rod 54 can be withdrawn from inside the 
tube 52 for the purpose of cleaning and sterilisation. 

Whilst the locking screw driver illustrated in Figs. 9 
and 10 is particularly suitable for the commencement 
and the major part of the process of screwing the shank 
of a screw member into a prepared hole in the pedicle of 
a segment, a screw driver having a generally T-shaped 
head can be inserted into the slot in the head of a screw 
member for the final part of the screwing operation and 
for orientating the head of each of the screwed in screw 
members into alignment with the other inserted screw 
members. 

The hexagonal socket 21 is preferably in the form of 
a throughbore opening in the head 22 of the clamping 



screw 15 and enables the clamping screw to be placed 
on and retained on a hexagonal cross section end of a 
driver to facilitate its insertion in the screw-threaded 
counterbore 17 and the application of a torque thereto. 

The clamping pressure applied to the rod member 
20 by the collar 14 as a result of the action of screwing 
the clamping screw 15 into the counterbore 17 can pro- 
vide sufficient fixation for most uses, and the clamping 
action can be improved if the collar 14 is distorted a little 
under the clamping pressure since the area of contact 
between the rod member 20 and the collar 14 can 
thereby be increased. If further clamping is required a 
locking screw can be provided in the clamping screw 14 
and screwed in to engage the rod member 20. 

Such a further locking screw is provided in an 
implant system according to a further embodiment illus- 
trated in Figs. 1 1 and 12 to which reference will now be 
made. The screw member 11 and collar 14 are the 
same as in the embodiment of Figs. 1 to 5, but the hex- 
agonal socket 21 in the clamping screw 15 additionally 
screw threaded as at 23 to receive further locking screw 
24 in the form of a grub screw with a hexagonal socket 
24. After the damping screw 15 has been screwed into 
the counterbore 17 to apply clamping pressure to the 
rod member 20 through the collar 14, the locking screw 
24 can be screwed into the clamping screw 15 to 
engage the rod member 20 as illustrated in Fig. 12 and 
provide secondary clamping action. Preferably the axial 
length of the locking screw 24 is not greater than the 
axial length of the clamping screw 15 so that when 
screwed in to engage the rod member 20, it does not 
project above the head of the clamping screw 15. 

Whilst the diameter and lengths of rod members 
required are largely determined by the condition of the 
patient, it is believed that most needs can be met with 
two sizes of rod member, for example 3/16 inch (4.8mm) 
and 1/4 inch in diameter (6.4mm), and with lengths of 
for example from 4cm to 14 cm. Again whilst the diame- 
ters and lengths of the screw members are largely 
determined by patient conditions, it is believed that two 
root diameters of 5mm for cortical bones and 6mm for 
cancellous bone are compatible with rods 3/16 inch 
(4.8mm) in diameter, and with root diameters of 6mm for 
cortical bones and 7mm for cancellous bones are com- 
patible with rods 1/4 inch (6.4mm) in diameter. Shank 
lengths between 30mm and 50mm should meet most 
requirements. With regard to the screw-thread of the 
shank of a screw member, a V-shaped single start 
screw-thread with an angle of 60°. flattened crest, a 
depth in the region of 0.65 to 0.9mm, and a pitch of 
3mm is suitable for most purposes. Head diameters of 
13.7mm and 12.1mm, and head heights of 12.6mm and 
1 1mm are suitable for screw members for use with 1/4 
inch (6.4mm) and 3/16 inch (4.1mm) diameter rod mem- 
bers respectively. The shank end is preferably conical 
with an included angle of 40° and rounded. All the screw 
members, collars and clamping screws, are preferable 
made of stainless steel as indeed are the rod members. 

An implant system embodying the present inven- 
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tion can provide segmental fixation for the control and 
stabilisation of segments of a spinal column and can be 
applied to a variety of clinical and pathological condi- 
tions affecting the lower thoracic and lumbar spine. The 
implant system can provide rigid fixation with a low fail- 
ure rate and can promote graft consolidation for various 
types of spinal fusions. An advantage of the implant 
system is that it can permit early mobilisation without 
prolonged bedrest and bracing, and can thereby ease 
post-operative nursing care and promote decreased 
hospital stay. 

A further useful feature is the provision of the hex- 
agonal socket in the head of the clamping screw. Such 
socket can usefully cooperate with a hexagonal end of a 
screw driver upon which the clamping screw can be fic- 
tionally retained to enable it to be inserted readily into 
the threaded counterbore in the head of the screw 
member. 

A particular characteristic of an implant system 
embodying the present invention lies in the fact that the 
compressive force is applied to the fixing rod by the col- 
lar under the influence of pressure applied thereto by 
the flanged compression screw and that the shank of 
the compression screw does not engage the rod mem- 
ber. It is believed that it is this characteristic which pro- 
motes stability of fixation. The presence of the collar 
around the outside of the head of the inserted screw 
member substantially reduces the risk of the head col- 
lapsing or becoming fractured as a result of pressure 
applied to the sides of the slot by the action of screwing 
in the clamping screw. 

Claims 

1. An implant system (10) for use in fixing one seg- 
ment of a spinal column relatively to another seg- 
ment thereof by means of at least one fixing rod 
member in the treatment of spinal disorders, com- 
prising a screw member (11) for insertion in the 
pedicle of a segment of a spinal column and having 
an enlarged diameter head (13) with an open 
ended transverse slot (16) to receive a fixing rod 
member (20), and clamp means having a screw 
threaded connection with the head (13) of the 
screw member (11) and a clamping portion fitting 
around the outside of the head (13) of the screw 
member (1 1) for engaging a fixing rod member (20) 
inserted in the transverse slot (16) in the head of 
the screw member (11) and clamping it therein, 
characterised in that the clamp means comprises a 
collar (14) which can be slipped over the outside of 
the head (13) of the screw member (1 1) to engage 
the fixing rod member (20) inserted in the trans- 
verse slot (16) in the head of the screw member 
(11) and serve as the clamping portion, and a 
clamping screw (15) having a screw threaded 
shank (18) for insertion into a screw threaded coun- 
terbore (17) in the head of the screw member (1 1) 
and a flanged head (22) for engagement with the 



collar, the axial length of the shank (18) of the 
clamping screw (15) being less than the axial length 
of the collar (14) whereby the fixing rod member 
(20) can be clamped in the transverse slot (16) by 
5 the collar (14) without being engaged by the end of 
the shank (18) of the clamping screw (15). 

2. An implant system as claimed in claim 1, in which 
the head of the screw member (1 1) has a reduced 

10 diameter portion (19) adjoining the open end of the 
transverse slot (16) and counterbore (17) over 
which the collar is slipped. 

3. An implant system as claimed in claim 2, in which 
is the head of the screw member (11), the collar (14), 

and the flanged head (22) of the clamping screw 

(15) have substantially the same external diameter. 

4. An implant system as claimed in any one of claims 
20 1 to 2, in which the flanged head (22) of the clamp- 
ing screw (15) has a hexagonal socket (21) for 
engagement with a hexagonal ended driver or key. 

5. An implant system as claimed in claim 4, character- 
's ised in that the hexagonal socket (21) is screw 

threaded to receive therein a locking screw (24) 
adapted to engage said rod member (20) to provide 
further clamping action thereon. 

30 Patentanspruche 

1. Implantatsystem (10) zur Verwendung bei der 
Fixierung eines Segmentes einer Wirbelsdule rela- 
tiv zu einem anderen Segment davon mit Hilfe von 

35 mindestens einem Fixierstabelement bei der 
Behandlung von Wirbelsaulenerkrankungen, das 
folgendes umfaBt: Ein Schraubelement (11) zum 
Einfuhren in den Bogenfuft (Pediculus arcus verte- 
brae) eines Segmentes einer Wirbelsdule und mit 

40 einem Kopf mit vergr66ertem Durchmesser (1 3) mit 
einem querverlaufenden Schlitz (16) mit offenem 
Ende zur Aufnahme eines Fixierstabelementes (20) 
und ein Ktemmittel, das eine Gewindeverbindung 
mit dem Kopf (13) des Schraubelementes (11) auf- 

45 weist und einen Klemmabschnitt, der urn die 
AuRenseite des Kopfes (13) des Schraubelementes 
(11) paRt, urn ein Fixierstabelement (20) in Eingriff 
zu bringen, das in den querverlaufenden Schlitz 

(16) in dem Kopf des Schraubelementes (11) ein- 
so gefuhrt wird und urn es darin festzuklemmen, 

dadurch gekennzeichnet, daft das Ktemmrttel einen 
Bund (14) umfaBt, der uber die Auftenseite des 
Kopfes (13) des Schraubelementes (11) gescho- 
ben werden kann, urn das Fixierstabelement (20) in 
55 Eingriff zu bringen, das in den querverlaufenden 
Schlitz (16) in dem Kopf des Schraubelementes 
(11) eingefiihrt wird und als der Klemmabschnitt 
dient und eine Klemmschraube (15) mit einem 
Gewindeschaft (18) zum Einfuhren in eine Gewin- 
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desenkung (17) in dem Kopf des Schraubelemen- 
tes (11) und einen angefianschten Kopf (22) zum 
Eingriff in den Bund, wobei die axiale Lange des 
Schaftes (18) der Klemmschraube (15) kleiner als 
die axiale Lange des Bundes (14) ist, wobei das 
Fixierslabelement (20) mittels des Bundes (14) in 
den querverlaufenden Schlitz (16) geWemmt wer- 
den kann, ohne durch das Ende des Schaftes (18) 
der Klemmschraube (15) in Eingriff gebracht zu 
werden. 

2. Implantatsystem nach Anspruch 1, worin der Kopf 
des Schraubelementes (11) einen Abschnitt mit 
verringertem Durchmesser (19) aufweist, der an 
das offene Ende des querverlaufenden Schlrtzes 
(16) und die Senkung (17) angrenzt, Qber welchen 
der Bund geschoben wind. 

3. Implantatsystem nach Anspruch 2, worin der Kopf 
des Schraubelementes (11), der Bund (14) und der 
angeflanschte Kopf (22) der Klemmschraube (15) 
im wesentlichen den gleichen Au Rendu rchmesser 
aufweisen. 

4. Implantatsystem nach einem der Anspruche 1 bis 
2, worin der angeflanschte Kopf (22) der Klemm- 
schraube (15) einen Innensechskarrt (21) zum Ein- 
greifen in einen Sechskantschraubendreher Oder - 
schlussel aufweist. 

5. Implantatsystem nach Anspruch 4, dadurch 
gekennzeichnet, daB der Innensechskant (21) ein 
Gewinde aufweist, urn darin eine Sicherungs- 
schraube (24) aufzunehmen, die zum Eingreifen in 
genanntes Stabelement (20) angepaBt ist, urn eine 
weitere Klemmwirkung darauf bereitzustellen. 

Revendications 

1. Un systeme d'implant (10) destine a §tre utilise 
pour fixer un segment d'une colonne vertebrale par 
rapport a un autre segment de celle-ci, au moyen 
d'un membre a tige de fixation au mo ins, dans le 
traitement des affections de la colonne vertebrale, 
comprenant un membre a vis (11) destine a §tre 
ins£re dans le p6dicule d'un segment d'une 
colonne vertebrale et ayant une tete de diametre 
eiargi (13) avec une fente transversale a extremite 
ouverte (16) pour recevoir un membre a tige de 
fixation (20), et un moyen de blocage ayant un rac- 
cord filete avec la tete (13) du membre a vis (1 1) et 
une partie de blocage s'adaptant autour de I'exte- 
rieur de la tete (13) du membre a vis (1 1), pour rete- 
nir un membre a tige de fixation (20) ins6r6 dans la 
fente transversale (16) dans la tete du membre a 
vis (11) et le fixant a I'interieur, caracterise en ce 
que le moyen de blocage comprend un collier (14) 
que Ton peut faire glisser sur Pexterieur de la t£te 
(13) du membre a vis (11) pour retenir le membre a 
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tige de fixation (20) insere dans la fente transver- 
sale (16) dans la tete du membre a vis (11) etservir 
comme partie de blocage, et une vis de blocage 

(15) ayant une tige filetee (18) destinee a §tre inse- 
5 r6e dans un logement cylindrique filete (1 7) dans la 

tete du membre a vis (1 1) et une tete a bride (22) 
destinee a s'ins6rer dans le collier, la longueur 
axialede la tige (18) de la vis de blocage (15) etant 
interieure a la longueur axiale du collier (14) de 
w sorte que le membre a tige de fixation (20) peut etre 
fixe dans la fente transversale (1 6) par le collier (14) 
sahs §tre retenu par I'extr6mit6 de la tige (18) de la 
vis de blocage (15). 

15 2. Un systeme d'implant tel que revendique dans la 
revendication 1, dans lequel la t§te du membre a 
vis (11) a une partie a diametre reduit (19) adja- 
cente a I'extremite ouverte de la fente transversale 

(16) et au logement cylindrique (17), sur laquelle 
20 partie a diametre r6duit on fait glisser le collier. 

3. Un systeme d'implant tel que revendique dans la 
revendication 2, dans lequel la tete du membre a 
vis (11), le collier (14) et la tete a bride (22) de la vis 

25 de blocage (1 5), ont sensiblement le m§me diame- 
tre externa 

4. Un systeme d'implant tel que revendique dans I'une 
quelconque des revendications 1 et 2, dans lequel 

30 la tete a bride (22) de la vis de blocage (15) a une 
douille hexagonale (21) destin6e a insertion d'une 
clavette ou d'un tournevis hexagonal. 

5. Un systeme d'implant tel que revendique dans la 
35 revendication 4, caracterise en ce que la douille 

hexagonale (21 ) est filetee pour recevoir une vis de 
blocage (24) a I'interieur, laquelle vis est adaptee 
pour retenir I edit membre a tige (20) afin de fournir 
une action de blocage supplemental sur celui-ci. 

40 
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